Introduction: Lung cancer with large cyst formation is relatively rare. This is a case report of a patient with lung cystic adenocarcinoma with multiple histologic patterns. This type of lung adenocarcinoma is believed to be the first reported case in English language medical literature. Case presentation: A 60-year-old Japanese woman was admitted to hospital complaining of dyspnea and died of respiratory failure. She had been suffering from lung cancer with pleural effusion for five years. Autopsy analysis revealed lung adenocarcinoma with large cyst formation showing a variety of histologic patterns. Conclusions: Autopsy analysis of this atypical case of lung cancer may provide insight and lead to a better understanding of the heterogeneity and clonal expansion of lung adenocarcinoma.
Introduction
Lung adenocarcinoma with large cyst formation is relatively rare and only a few cases have been reported [1] [2] [3] [4] [5] [6] . This report is from an autopsy of a patient with lung adenocarcinoma with large cyst formation showing a variety of histologic patterns. It is believed that this type of lung cancer has not been reported in English language medical literature.
Case presentation
A 60-year-old Japanese woman was admitted to hospital complaining of dyspnea. She had lung cancer with pleural effusion. A tumor was identified in the middle lobe of her right lung with pleural effusion. At that time, cytological examination was performed on the pleural effusion and the tumor was diagnosed as a conventional adenocarcinoma (the cytological specimen is not available). The pleural effusion had been controlled by drainage and chemotherapy. The lesion on her right lung showed an atypical appearance with giant pseudocyst formation, probably containing pleural effusion. She died of respiratory failure. An autopsy was immediately conducted to determine the pathological character of the pulmonary lesion with an atypical appearance.
Macroscopically, her right lung, weighing 655 g, had a large cyst containing pleural effusion (950 ml) and necrotic tissue (385 g) ( Figure 1A , B). Aggressive metastasis was confirmed at various loci including her left lung, myocardium ( Figure 2F ), left adrenal gland, subcutaneous tissue around her right humerus, and bone (Figure 2E) . Bone metastases were found in her lumbar vertebrae (L4/5) and the distal end of her right humerus which had a pathological fracture.
Microscopically, the tumor showed various histologic patterns including a solid pattern (the main component of the tumor, Figure 2A ), a bronchioloalveolar papillary pattern ( Figure 2B ), lymphatic invasion ( Figure 2C ), a sarcomatous pattern (Figure 2D) , and a paucicellular osteoblastic pattern n the vertebral metastatic site ( Figure 2E) . A sarcomatous component was found in the mural nodule of the cyst and it was revealed on immunohistochemistry that it was positive for cytokeratin (clone: CAM5.2, image not shown).
Discussion
This intriguing case showed various histologic patterns, including a solid pattern (the main component), a bronchioloalveolar papillary pattern, lymphatic invasion, a sarcomatous pattern, and a hypocellular osteoblastic pattern.
Only a few cases of lung carcinoma with cyst formation have been reported [1] [2] [3] [4] [5] [6] . The possible mechanisms for the development of malignant cysts include necrosis of the central core of the tumor followed by discharge of the necrotic content [6] . In this case report, the large cyst contained only necrotic material and no viable cells were included, although the viability of the tumor nodule itself was very high.
Etiothanatopathological (here, etiothanatopathology has been coined from etiology, thanatology, and pathology) analysis of autopsy cases is important. The autopsy findings may give an insight into and lead to a better understanding of the heterogeneity and clonal expansion of lung adenocarcinoma.
Conclusions
This is a case report of a patient with lung cystic adenocarcinoma with multiple histologic patterns. This rare case is believed to be the first reported case in English language medical literature. Analysis of lung cancer by autopsy may contribute to elucidation of the heterogeneity and clonality of lung adenocarcinoma.
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